Differential expression of potassium channels and abnormal conduction in experimental tachycardia-induced heart failure.
Heart failure causes electrophysiological changes in the heart. Downregulation of repolarizing K+-currents leads to a prolongation of the cardiac action potential. Nevertheless, little is known about the differential expression of atrial and ventricular K+-channels in the failing heart. Ten rabbits underwent progressive rapid right ventricular pacing for 30 days. Digitized ECGs and echocardiograms were obtained. Left ventricular and left atrial tissue was harvested and mRNA levels of BNP, Kv4.3, rERG, Kv1.5, and KvLQT1 were measured by real time PCR. Experimental heart failure was characterized by left ventricular dilatation (13 ± 1 mm vs. 9 ± 1, p < .001), depressed fractional shortening (25 ± 5% vs. 40 ± 4, p < .001), and left atrial remodeling with increased diameter (16 mm ± 2 vs. 12 ± 1, p = .002) and weight (1.3 g ± 0.2 vs. 0.5 ± 0.1, p = .01). A prolongation of P-wave (44 ± 5 ms vs. 40 ± 4, p = .001) and PQ-interval (73 ± 10 ms vs. 66 ± 9, p = .009) occurred. In heart failure, BNP mRNA levels showed a significant upregulation in the left ventricle and atrium (1.83 AU ±1.31 vs. 0.67 ± 0.65, p < .05 and 7.16 AU ±1.76 vs. 0.77 ± 0.48, p < .05). Left ventricular Kv1.5 mRNA was reduced by 50% (p < .001) and KvLQT1 was reduced by 70% (p < .001). rERG and Kv4.3 mRNA were unchanged (n = ns). In contrast, left atrial Kv4.3 and KvLQT1 were reduced by 70% (p < .001), whereas rERG and Kv1.5 were unchanged (p = ns). Significant correlations were present between BNP and K+-channel expressions. Heart failure is characterized by significant changes in the gene expression of repolarizing K+-currents with a differential atrial and ventricular pattern. These molecular changes occur together with changes in cardiac function, geometry, conduction, and BNP expression and provide a functional basis for electrical vulnerability in heart failure.